Factor and cluster analysis are used to analyse the attitudes and perceptions of agricultural households in five EU New Member States towards farming, commercialisation, and barriers to and drivers for an increased integration in agricultural markets. The contribution of unsold output to the total household income is valued. A stepwise linear regression is employed to detect important variables explaining the degree of agricultural market integration of farm households. The analysis indicates that subsistence farming is of utmost importance for the rural poor, and particularly in Bulgaria and Romania. The proportion of consumption from own production, manual cultivation techniques and distance to an urban centre negatively affect output sales. Rural development policies targeted at rural physical and market infrastructure might relieve some of these constraints. 
Introduction
Twenty years after the start of the economic transition in Central and Eastern Europe, small scale subsistence and semi-subsistence farms are still wide-spread. The resilience of these farms has raised a heated debate about their role and future, particularly in relation to the EU membership, as producers in the New Member States (NMS) have to compete in the single EU market.
In the literature, there is no agreement about the role and prospects of subsistence farming. One school of thought treats subsistence and semi-subsistence farms in Europe as an unwanted phenomenon and an impediment to rural growth. Subsistence farming has been associated with a traditional technology, inefficiency, and a use of scarce resources which could have been allocated to a more efficient use (Kostov and Lingard, 2004) . Often, subsistence has also been related to poverty (Mathijs and Noev, 2004) .
However, subsistence farming could be considered as an important survival strategy, not only in low but also in middle income countries, during periods of drastic economic reform and economic recession. Brüntrup and Heidhues (2002) argue that subsistence farming is a way for people to survive under difficult and risky conditions, and to cope with high transaction costs in fragile economies.
In the economic literature the persistence of subsistence farming has been explained by market failure and particularly high transaction costs. As different farm households face different transaction costs, the evidence is that subsistence and commercial farms co-exist (e.g. Key et al., 2000) . The general wisdom is that subsistence farms are not market integrated and market based policies cannot be effective. Recently, this isolation from the output markets and non-responsiveness to price signals has been challenged. Dyer et al. (2006) argue that subsistence households do adjust their supply to changes in agricultural output prices through multiple factor linkages when there is at least a single commercial producer in the vicinity. In the EU NMS there are commercial producers in most of villages, thus the subsistence/semisubsistence farms may react to output price changes even if indirectly.
All the arguments mentioned above treat subsistence farming not as a voluntary choice but as a necessity; households are forced into subsistence by economic shocks and/or imperfect markets. As long as there is perpetuation of -selective‖ market failures, affecting heterogeneous farm households differently (De Janvry et al. 1991) , subsistence farming will persist. However, subsistence farming might be a strategy selected by choice. Subsistance production could be favoured by households with nonfarm income or by retired households in order to satisfy their lifestyle and consumption preferences. This aspect of subsistence farming has been much less explored.
This paper aims to evaluate the role of subsistence farming in five EU NMS where households with small farms are wide-spread: Bulgaria, Hungary, Poland, Romania and Slovenia. It also analyses the attitudes and perceptions of farm households about a range of impediments to their commercialisation and factors that could facilitate their market integration. All data refer to the year 2006. Data were collected through surveys of agricultural households conducted within the EU FP6 SCARLED project. The paper employs multivariate statistics (factor and cluster analysis) and regression analysis to investigate the impediments and facilitators to commercialisation.
The paper is structured as follows. The next section includes a working definition of subsistence farming and a brief description of the existing subsistence/semi-subsistence farms in the NMS. Section three focuses on the methodology used, and section four describes the data collection and the sample of farm households analysed. Section five presents the results and section six concludes.
Background
There is no universally agreed definition of subsistence farming. Most of the definitions stress the objective to satisfy household food needs. Barnett et al. (1996) define the following characteristics of subsistence farming: (i) the farming activities form a livelihood strategy; (ii) the output is consumed directly; (iii) only a few purchased inputs enter the production process; and (iv) the proportion of output sold is low (see Kostov and Lingard (2004) for a more extensive review of definitions of subsistence farming). Mathijs and Noev (2002) argue that one problem in defining subsistence farming lies in the possibility to consider the activity from either a consumption or a production point of view. In this paper, the approach used is to analyse subsistence/semi-subsistence households from a production point of view. The consumption approach is not preferred in this study as any commercial operation, fully integrated in input and output markets, may still cover a great deal of food consumption of a household.
Farms could be placed on a continuum of market integration from zero to 100% depending on the proportion of output sold. At the two extremes are pure subsistence and pure commercial operations with different mixes in-between. In the NMS, farm households normally produce for their own needs but also sell to the market. It is assumed here that farms in NMS are not purely subsistence but semisubsistence. For this reason, in the remaining of this paper the notion of semisubsistence is used. As a working threshold for classifying farm households as mainly semi-subsistence or mainly commercial 50% of output sold is applied. This threshold is arbitrary but has been widely used since Mosher (1970) defined subsistent farmers as those selling less than 50% of their output.
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The analysis of semi-subsistence farming in the NMS is difficult due the lack of adequate data. One of the sources of comparable data (although not catered towards subsistence farming) is the EU Farm Structure Survey (FSS). In compliance with the EU requirements, the most recent FSS in the five countries analysed here were carried out in 2005 and 2007. So far, EUROSTAT has published data for 2007 for Hungary, Poland and Slovenia. For the two countries that joined the EU in the last enlargement, Romania and Bulgaria, data are from 2005.
The FSS surveys focus on commercial farms including all farms of an economic size of at least one ESU.
2 However, EUROSTAT also publishes the number 1 Another approach to split households into subsistence and commercial is based on household modelling and uses the concept of non-separability of production and consumption (Singh et al., 1986) . These authors show that under market failures household production and consumption decisions become non-separable.
2 According to FSS methodology, a European Size Unit (ESU) is a measure of the economic size of a farm business. For each farm enterprise a standard gross margin is estimated, based on the area or heads of livestock, and a regional coefficient. The sum of these standard gross margins in a farm is its economic size expressed in ESU. One ESU is equal to 1,200 Euros. For example, in England, one ESU roughly corresponds to either 1.3 hectares of cereals, or 1 dairy cow, or 25 ewes, or equivalent combinations of these. https://statistics.defra.gov.uk/esg/asd/fbs/sub/europe_size.htm (2008-10-05) of holdings that produce mainly for own consumption and splits these holdings by economic size, i.e. smaller or larger than one ESU. Table 1 indicates that there are nearly 5.3 million of farm holdings which produce mainly for household consumption. In general, they are very small farms. One notable exception is Slovenia where most of the semi-subsistence farms are larger than one ESU.
Methodology
The methodology employed here involves two steps necessary to achieve the objective of the study. The first one is the valuation of unsold output and analysis of its importance for the household income of various types of farms households. This step helps answer the following questions: (i) does subsistence farming provide an important contribution to household incomes? (ii) is this contribution more important in the poorest EU Member States (Bulgaria and Romania) than it is in the Central European countries? (iii) what is the role of subsistence farming for poor and vulnerable households? The constructed variable, household income per capita including the value of unsold output (the latter is also referred here to as income-inkind or subsistence production), is also used at the second step as one of the validation variables for the cluster analysis.
As mentioned earlier, it is important to investigate the importance of subsistence production for poor and vulnerable households (Petrovici and Gorton, 2005) . In order to identify poor households, the EUROSTAT definition of at-the-riskof-poverty is used. This measure refers to individuals living in households where the equivalised income is below the threshold of 60% of the national equivalised median income. Equivalised income is defined as the household total income divided by the equivalent size of the household. The household equivalent size was calculated using the modified OECD equivalence scale.
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Vulnerability is a more elusive concept. The World Bank addresses vulnerability from a social risk management perspective and defines vulnerable households as those who are more exposed to uninsured risk and shocks, and are less able to cope with these effectively (Kozel et al., 2008) . For the purpose of this research, vulnerability refers to households who depend on unearned income (social transfers) and subsistence production, i.e. pensioners and the long-term unemployed. In some instances, the vulnerable households are also poor. As a proxy for vulnerability, the dependency ratio is used which is a ratio of the number of dependent members of the household who are outside working age to the number of economically active household members. It is notated as the c/w ratio. In calculating the dependency ratio, the EUROSTAT and European Commission age brackets were used as they reflect better the situation in Europe, particularly the length of education -the economic active persons are between 20 and 64 years old. 4 As a c/w ratio cannot be calculated for households for whom there are no members of working age, e.g. pensioner households, these households were assigned a c/w ratio of 8 (the highest c/w ratio within the sample for households who had economically active members was 7). As vulnerable here were defined households without any economically active member (a c/w ratio of 8) and other households with a c/w ratio between 3 and 7.
The second step in the methodology is to create relatively homogeneous groups of farm households, using factor and cluster analysis. The criteria used here depends on the farm households' current aims in farming; their assessment regarding household agricultural production; their perceptions about the impediments they face to commercialisation and those measures they believe can facilitate the increase in their market integration. Within the country surveys, respondents were asked to answer statements related to their aims in farming; their attitude towards their current agricultural activities; their perceptions about barriers to increase output and some measures that might enable them to increase the share of output sold. Households had to state the degree to which they agreed or disagreed with the set of statements, measured on 5-point Likert scales from ‗Totally disagree' -1 to ‗Totally agree' -5. Altogether, 28 statements were included in the questionnaire. They are presented in Table 5 . The statements were used as variables in factor and cluster analysis. First, in order to assess the structure of the interrelationships between these variables, and summarise and reduce the data, factor analysis was performed (Hair et al., 1998) . Factors presenting an eigenvalue of one or greater were chosen. The cut-off applied here used factor loadings (the correlation coefficients between a variable and a factor) ≥0.5 on at least one factor. The application of factor analysis was justified by two tests: the Barlett test of sphericity to test the null hypothesis that the inter-correlation matrix comes from a population with non-collinear variables, and the Kaiser-Meyer-Olkim (KMO) measure of sampling adequacy to define whether the data matrix has sufficient correlation to justify the application of factor analysis.
The factors were subsequently used in a two stage cluster procedure. First, Ward's method, a hierarchical technique, was used to identify outliers and profile the cluster centres. Then, the observations were clustered using a non-hierarchical method with the cluster centres from the hierarchical results used as the initial seed points. Punj and Steward (1983) argue that this procedure maximises the benefits of both the hierarchical and non-hierarchical approaches while it minimises their shortcomings.
The resulting clusters were included as dummies in a linear stepwise regression using as a dependent variable the share of output sold. In addition to the cluster dummies, several other variables have been tested for their predictive power. Continuous variables included: share of food consumption from own production as a proxy for the importance of farming activity for covering household food needs; distance to the nearest urban centre as a proxy for external transaction costs; total cultivated area as a measure of farm size, and a land dispersion index as a proxy for internal transaction costs (this variable was calculated by multiplying the number of household land plots by the distance to the most distant plot). Country dummies were included, as well as dummies for production technologies that could affect productivity rates, output and sales (farming predominantly with machinery; machinery and draft animals; or manually).
Data collection and sample description

Sampling and data collection
A questionnaire was designed in order to collect both quantitative and qualitative information for agricultural households. Information was collected in the following broad areas: (i) household head and household members characteristics; (ii) household income, employment and time allocation; (iii) agricultural land and nonland assets, production, and sales; (iv) household attitudes to their farming activities, and their perceptions of the importance of drivers for, and impediments to, commercial agricultural activity.
The survey used geographical cluster sampling. Regions and villages were selected through a two-stage clustered sampling process. At the first stage, three regions in each of the five surveyed countries were selected according to their degree of relative economic development: (i) poor, (ii) average and (iii) prosperous, corresponding to a GDP per capita below, average and higher than the national average. The survey targeted rural areas, and for this reason the regions of the capital city and other large cities were excluded from the selection. EUROSTAT data at the NUTS3 level was used as a basis for this selection.
At the second stage, three villages per NUTS3 region were selected (again with a view to cover the variations within the NUTS3 regions, namely one prosperous, an average and a poor village in comparison to the regional average). Only households who were engaged in agricultural production in 2006 and/or 2003, including production from gardens or yards belonging to the house, were included in the sample.
The survey was implemented by face-to-face interviews using local enumerators. In the five countries, 668 respondents answered the qualitative statements which are the basis for the cluster analysis in this study. Out of 668 respondents 91 (13.6%) were from Bulgaria, 105 (15.7%) from Hungary, 147 (22%) from Poland, 173 (25.9%) from Romania and 152 (22.8%) from Slovenia.
Data adjustment and descriptive statistics
The objectives of this study require a valuation of the unsold output. It was valued product by product at market prices as a proxy for opportunity costs. If a household has sold a portion of the output in the market, the same price was imputed to the unsold quantity as it was assumed that the price the household had achieved was the best indication about the quality of output. In cases when the household consumed 100% of the output, crops were valued using a weighted average price for the village. In some instances, where there were only a few observations of output sold in a particular village and there was a large difference in reported prices, either regional averages or country averages reported by the national statistics were imputed. The data did not allow computing a weighted average for livestock products, as only the average weight and the average price per head were reported, and not the quantities sold. For this reason, when a village/regional livestock price was calculated it was a simple arithmetic average.
As data from the five countries were merged, all values were converted in Euro using EUROSTAT purchasing power parities (PPP) for 2006, the reference year for the collected data.
5 Table 2 presents the descriptive statistics of the sample used in the analysis. Table 3 indicates that farmers in the five NMS are relatively old. They spend nearly three quarters of their time on-farm. The mean household is not large, 3.46 members on average. The mean c/w ratio does not suggest vulnerability but there are deviations from this mean.
The mean cultivated area is small, 8.7 ha, but the distribution is positively skewed; the size of the largest land plot is well over 100ha.
On average, the sample households sell half of their agricultural output, which places them at the margin between semi-subsistence and commercially oriented, based upon the criteria we use here, but pure subsistence households are present in this sample. Home produced food covers a substantial part, nearly 45% on average, of their food consumption. The contribution of subsistence production to household income is just below 18%. However, most of these observations refer to the sample mean. The minimum and maximum indicate extreme cases of full dependence on subsistence farming, or conversely, of a lack of any reliance on subsistence.
The mean household income per capita, with and without the valuation of subsistence production, is less than 10,000 (PPP€) per annum. It should be noted that the standard deviation (SD) of household income is large, and both the mean and SD increases with the valuation of the unsold output and the income distribution is right skewed. At first glance, the location characteristics, represented by the distance to the nearest urban centre, do not suggest remoteness, but in situations where there is poor or inadequate transport infrastructure some households might find that distance acts as an impediment to reach buyers and wholesale markets, or to cultivate their most distant land plots.
Results
Is subsistence farming important for agricultural household incomes?
Table 3 provides a general picture of the contribution of subsistence production to the total household income.
Subsistence production valued at market prices contributes significantly to household incomes, particularly in Romania, Bulgaria and Poland. Although in Hungary there are more than half a million farms, producing mainly for selfconsumption (see Table 1 ), their contributions to household income is modest. It is likely that many of these farms are semi-subsistent by choice and generate much of their incomes from off-farm or non-farm activities.
As expected, the contribution of subsistence farming is higher for households that are below the poverty line (the poverty line is calculated before the valuation of unsold output). Notably, subsistence farming appears to be crucial for the survival of poor agricultural households in Romania. The share of the value of the income-in-kind in the total household income is large at 48% here.
Despite this central importance of subsistence production for the incomes of the Romanian poor, it is in Bulgaria where its valuation has the largest effect, measured by the switch of households from below to above the poverty line (Table 4) .
What are the attitudes and perceptions of farm households to farming and commercialisation?
The attitudes of the majority of respondents towards the aims for their farming activities are both to provide food for the household (49.7% totally agreed) and to generate cash income (40.4% totally agreed). These attitudes place them within the semi-subsistence group. However, the initial assumption in this paper that some households with small farming activities are hobby farmers is qualitatively confirmed by their attitudes. In this regard, 24.1% of respondents totally agreed with the statement that their aim in agriculture was to -Enjoy farming‖, 25% totally agreed with the statement -We only produce for the provision of safe food for the household‖ and 18.7% totally agreed with the statement -We do not produce for pecuniary reasons‖.
Concerning the respondents' perceptions about barriers to commercialisation and factors/policies that may facilitate their market integration, the surveys suggest that they are influenced by market prices and policy support, thus they appear not to be purely subsistence farm households. More than half of the respondents perceive that the prices they receive are low and that this is their main barrier to increase production and sales. Consistently, they totally agree that in order to increase the degree of commercialisation -Agricultural prices would need to be higher‖ and they -Would need (higher) policy payments to agriculture and rural development‖. The latter presents the respondents as CAP supporters. Insufficient capital, and their own old age and health problems are other important barriers to commercialisation perceived by respondents.
The country differences in the mean scores for Likert scales are statistically significant. Almost all households in the two poorest countries analysed (according to GDP/capita) totally agree that the main objective of farming is to provide food for the household (the mean scores are 4.60 for Bulgaria and 4.83 for Romania, whilst the mean score for the whole sample is 3.38). On the other hand, the attitude to farming as an activity households enjoy is the most pronounced in the richest amongst the five NMS, Slovenia. As barriers to increase production, the perceptions that output prices are low are particularly strong in Poland and Romania. The Romanian households also perceive the existing infrastructure and their own old age/health problems as impediments to increase farm output. The latter were consistent in their responses as they totally agreed (a mean score of 4.22) that an improved market and transport infrastructure could facilitate their commercialisation.
However, these differences in the means cannot help understand the heterogeneity in the attitudes and perception of sample households. For this purpose, factor and cluster analyses were employed. The list of all of the variables considered and those variables extracted for the factor and cluster analysis (those highlighted in bold) are shown in Table 5 . The remaining un-emboldened variables had low factor loadings (below the cut-off point of 0.5) and were excluded from further analysis.
In addition, several variables were used to validate the clusters. They included variables characterising the household head (e.g. age, percentage of time spent onfarm); other household characteristics (number of household members, c/w ratio; equivalised income per capita (PPP) with and without the valuation of subsistence production; share of subsistence production in total household income; share of own produced food in food consumption); farm characteristics and location (total cultivated area, number of plots; size of the biggest plot; distance to the farthest plot from the residence; share of output sold).
The factor analysis generated 6 factors, explaining 65% of the variance (the rotated component matrix is presented in Annex 1). The KMO measure of sampling adequacy was 0.84, indicating that the data matrix had sufficient correlation to justify the use of factor analysis. Bartlett's test of sphericity was statistically significant at 1% level, rejecting the null hypothesis that the correlation matrix was an identity matrix.
The first factor relates to facilitators to commercialisation, including investment, training, farmers' collaboration, and contracts with buyers. The second one is associated with informational barriers to market integration and a lack of skills. The third factor indicates the perceived facilitators to commercialisation -Agricultural market prices would need to be higher‖ and -We would need higher payments for agriculture and rural development‖. The fourth factor is related to two farm objectives, namely cash income and non-pecuniary aims in farming. The fifth factor relates to insufficient capital and low market prices as barriers to increase production. The last factor could be labelled farming lifestyle and summarises two aims for agricultural activity -To enjoy farming‖ and -To transfer to the next generation‖ (see Annex 1).
Using these factors as a basis for clustering and following the clustering procedure presented in the methodology section, a six cluster solution was obtained (Table 6) .
Cluster 1 could be labelled ‗low income hobby farmers'. Households within this cluster claim they do not produce for pecuniary reasons. They have the lowest equivalised per capita incomes in the sample, both excluding and including the value of subsistence production, 6,508 and 7,410 PPP€, respectively (Table 7) . Members of this cluster are located near an urban centre; the mean distance is only 15.8 km. The proximity of non-farms jobs may explain why this cluster has the highest share of household members in wage employment. Concerning farm endowments, this cluster has the smallest land holdings in comparison to the other five clusters, operates with the lowest level of technology and makes the least use of hired labour (Table 8 ). The members of this cluster (together with Cluster 6) sell the lowest share of output, 36.5%, and subsistence production is relatively unimportant for the household income (13.7%). The households of this cluster claim to be constrained by the low market prices. Due to low level of the existing technology and market integration, they also state that they would need to invest in machinery, cooperate with other households and establish contracts with buyers in order to become more commercially oriented. Polish households dominate this cluster with 59.0% of the cluster membership (Table 9) .
On the surface, Clusters 2 and 4 have several similarities, notably with respect to the reasons for farming (to generate cash income), their land assets and technology (Tables 7 and 8 ). Their members have the highest share of output sold. Hence, the members of both clusters can be classified as commercially oriented households. However, the two clusters differ substantially with respect to their perceptions about the barriers to increase sales. While Cluster 2 has the highest Likert-scale scores regarding the statements related to barriers to increase production, Cluster 4 has the lowest. This profiles Cluster 2 as commercially oriented market constrained households and Cluster 4 as commercially oriented market unconstrained households. The perceptions about facilitators to commercialisation also differ substantially. While the members of Cluster 2 agree relatively strongly with all the statements about what would help them increase their market integration, households in Cluster 4 do not seem to experience the same level of difficulty in accessing markets. In contrast to all other clusters supporting strongly the need for an increase in policy payments, Cluster 4 members disagree with the importance of these policies for their increased commercialisation (a mean score of 1.81 compared to the sample mean of 4.10).
An explanation for the attitudinal differences between these two clusters might be the household circumstances. Members of Cluster 4 have more land and higher incomes than Cluster 2 (Table 7 ). In addition, greater proportion of Cluster 4 use their own machinery (Table 8) .
Finally, Cluster 2 is dominated by Romanian households (35.7% of the cluster members) who are hardly represented in Cluster 4 (2.6%). Bulgarian households account for the largest share of the membership of Cluster 4 (37.2%) and the lowest one of Cluster 2 (10.2%) ( Table 9 ). Hungary and Poland each represent approximately 15% in Cluster 2 and 18% in Cluster 4.
Clusters 3 and 6 incorporate asset rich (Cluster 3) and asset poor (Cluster 6) semi-subsistence households. The share of output sold is 42.1% and 37.0% respectively (Table 7) . In contrast to Cluster 1, the members of these two clusters state that farming is an income generating activity and, therefore, they are not hobby farmers. Considering the cluster validation variables, households in Cluster 3 are substantially asset and income rich when compared to Cluster 6. They have, on average, twice as large a cultivated area, three times the value of agricultural equipment and 60% higher cash incomes (Table 7) . For this reason, Cluster 3 is profiled as asset rich semi-subsistence households and Cluster 6 as asset poor semisubsistence households. For the households in Cluster 3 the contribution of subsistence production to total income is significantly low. Subsistence production plays an important role for the asset poor Cluster 6 in shifting households from below to above the poverty line. While 21.6% of the Cluster 6 membership fall below the poverty line before the valuation of subsistence production only 13.7% remain below the poverty line after the subsistence production is valued.
Householders in these two clusters, 3 and 6, differ substantially in their perceptions about barriers to increase output and integration. The members of the asset rich cluster claim that they are content with their skills, capital and market information. They are the only cluster who claim to be satisfied with prevailing output market price levels. The asset poor cluster, Cluster 6, members state that all the above factors are barriers to their increase of farm production and integration. With regard to their perceptions about facilitators to commercialisation, both the asset rich Cluster 3 and asset poor Cluster 6 members claim that their market integration would be improved by all of the suggested actions. However, comparing how strongly respondents agree to these statements, the members of the asset rich cluster seem slightly less constrained than the asset poor cluster. Notably, the members of the asset poor cluster feel stronger about the beneficial impact of household external factors such as market prices, policy payments and infrastructure improvement.
Slovenia dominates Cluster 3 (48.1% of the cluster membership), but is also the second most important country in the asset poor Cluster 6 (24.5%). Bulgarian households constitute an important share of the asset rich cluster (25.3%), when Romanian households account for the largest share of the asset poor Cluster 6 (38.2%) ( Table 9) .
Similarly to Clusters 2 and 4, households in Cluster 5 appear to be commercially oriented. This cluster differs from the two other commercially oriented clusters with respect to the share of output sold: 53.0% compared to 62.8% in Cluster 2 and 62.1% in Cluster 4 ( Table 7) . The farm assets (land, technology) and incomes of households in Cluster 5 are similar to those in Cluster 2. In addition, the households aims for current agricultural activity in Cluster 5 do not differ substantially to those of Clusters 2 and 4 -generating cash income, enjoying farming and transferring to the next generation. Considering the perceptions about current agricultural activity and about facilitators to commercialisation, the members of Cluster 5 appear to be fairly unconstrained in their market participation (similarly to Cluster 4). However, the perceptions about the households external constraints to market integration differ in comparison to Cluster 4, thus Cluster 5 is labelled commercially oriented externally constrained households. The members of Cluster 5 claim they receive low prices for agricultural output and in order to increase sales they strongly agree that market prices would need to be higher. Policy payments to agriculture are an equally important factor. Finally, households in this cluster claim that infrastructure improvement could also benefit their market integration, although to a lesser extent.
The largest share in Cluster 5 has Romania (35.5%), followed by Hungary (24.3%) (Table 9) . Interestingly, the number of members in Clusters 2 and 5 is almost equal. Romanian households dominate both clusters with approximately the same number of households in each cluster. This may suggest that within Romania there are two groups of commercially oriented households; one which perceives they face both internal and external constraints to commercialisation (Cluster 2) and one which are only constrained by household external factors (Cluster 5).
As explained in the methodology section, the resulting clusters were used in a regression analysis.
Stepwise regression
The approach taken to model specification reflects that, while there is some theoretical a priori reason to think that a range of variables likely affect the degree of agricultural commodity market integration of farmers in the sample, there is no real idea of which are most important. As a result, the approach makes use of a stepwise variable inclusion procedure. The process begins with the most parsimonious specification and subsequent iterations of the model test for the inclusion of additional parameters, one per iteration. In each subsequent iteration, the excluded independent variable that has the smallest probability of F is entered in an iterative manner as long as the probability of F is sufficiently small, while those independent variables already in the regression equation are removed if their probability of F becomes sufficiently large. Iteration stops when no more variables are eligible for inclusion or removal. Each model is estimated using OLS.
The most general model considered here could include 4 continuous variables, 6 cluster dummies, 3 technology dummies and 5 country dummies. As previously mentioned, the independent variable, used to indicate the degree of agricultural commodity market integration of each farm household, is the share of agricultural output sold. The variables used are listed below: Table 2 . The dummies for Romania, Cluster 1 (semi-subsistence, hobby) and mechanical technology were dropped to avoid singularity.
Continuous variables
The estimation procedure began with a model which included a constant and one continuous censored variable: the share of food consumption from own production. Iteration continued through 10 further models during which time no variables included in a previous step were dropped. The final model selected included a constant, 3 continuous variables, 1 technology, 3 clusters and 4 country dummies. The procedure has eliminated 4 variables from the model: Technology -Draft animals, the Land dispersion index, and 2 clusters -C3 and C6. We can conclude that these variables do not help explain farm households' integration into formal markets. Table 10 presents the parameter estimates in unstandardised and standardised forms along with their respective standard errors, t-statistics and probability values. The order in which the independent variables appear in this table indicates the order in which they were included in the model and therefore conveys information about their relative statistical importance in the model itself. As such, and ignoring the rather passive country dummies, the proportion of consumption derived from own production is the most important explanatory variable, while distance from the nearest urban centre is the least important.
As we might expect, the proportion of consumption derived from own production, the reliance on manual technologies, and farming in more remote situations reduces the households degree of integration in agricultural markets. Households with access to more land, and who have been estimated to be members of attitudinal clusters constrained commercial, unconstrained commercial and externally constrained commercial farmers are far more likely to be integrated in agricultural commodity markets.
As for the spatial component of the analysis, it would appear that Romanian agricultural households, the base against which the other countries are measured, are the least integrated into agricultural markets, followed by Slovenian, Polish, Hungarian, and finally Bulgarian households.
Conclusions
Subsistence and semi-subsistence farming is still wide-spread across the EU NMS. The analysis in this paper provides several conclusions that might inform policy. The value of income-in-kind is crucial for the rural poor, and particularly in the poorest of the EU NMS, Bulgaria and Romania. Policies strongly in favour of commercialisation might undermine the safety net provided by subsistence production (especially for households who are below the poverty line). Particularly sensitive to such policies might be the farm households in Romania as the regression analysis indicated that Romanian farmers were least market integrated.
Farm households in the NMS claim they respond to market prices, so they appear not be completely isolated from markets and might not base their decisionmaking on their shadow pricing alone but also on market prices. In addition, farm households in NMS seem to be ‗interventionists' wanting more CAP support for agriculture and rural development with the notable exception of households in Cluster 4. This corroborates the work of Gorton et al. (2008) who found that, in comparison to EU-15 Member States, farmers in the NMS strongly opposed any idea for agricultural policy liberalisation and did not feel that CAP imposed restrictions on their farm plans.
Those households who sell more than 50% of their output and have been labelled here as ‗commercially oriented' are also not homogeneous (Clusters 2, 4 and 5). Some of them claim to be constrained by factor and human capital endowment while others are more optimistic that they could increase sales under the conditions of higher agricultural prices and policy support.
One of the factors that negatively affects market integration and which could be influenced by policy is technology, and particularly the cases when the main field operations are performed manually. This is consistent with several previous studies which have argued that technological improvements and productivity, and not price support, should be at the centre of policy interest in order to achieve a higher share of market integration (Toquero et al., 1975; Rios et al., 2008) . Policies to promote the use of machinery co-operatives, the so-called ‗machinery rings', can help capital poor farm households to increase production above subsistence levels.
Another factor with a negative relationship to the share of output sold is remoteness (which here is a proxy for external transaction costs), measured by the distance to the nearest urban centre. In fact, the average distances to the urban centres are not large (on average 22.5 km and maximum 78 km). However, the real impediment might not be the distance but the underdeveloped and inadequate transport and market infrastructure. These issues were highlighted, in particularly, by members of Clusters 2 and 6. This is a typical case in which targeted rural development policies could help significantly to improve the welfare of the rural poor.
This study does not find that our measure of household land fragmentation, the farm dispersion index, acts as a barrier to commercialisation. This may suggest that policies for land consolidation, itself a very expensive and slow process, may not provide such a strong boost towards market integration, at least for the small farm sector itself, as had been hoped. However, caution is necessary as it is difficult to generalise based on one survey per country.
In summary, agricultural households are heterogeneous. While some households are already well integrated into formal markets, others are not. The factors that limit the integration of the willing households into markets are many but significant patterns appear from the analysis of this work. Furthermore, there appears to be some prospect of designing coherent policies to aid the integration of these groups of households. However, for others, semi-subsistence agriculture is a choice rather than a necessity. These households enjoy their lifestyle, produce for nonpecuniary reasons and insist on producing their own safe food. Such households will rarely respond to market based policy signals designed to provide incentives for market integration, and if these values and attitudes do not change (and changes in these areas could only be expected in the long run), semi-subsistence farming in the NMS is likely to persist despite policies facilitating structural change. EUROSTAT (2007a EUROSTAT ( , 2007b EUROSTAT ( , 2008a EUROSTAT ( , 2008b EUROSTAT ( , 2009 
